In the face of profound painful myocardial ischaemia, an autonomic response is inevitable. 7 Vagal tone is commonly increased, but so is sympathetic outflow; the "brake" and the "accelerator" are both made to work hard, a strong trigger for life threatening arrhythmias and a brittle haemodynamic state.
The pathophysiological changes of an evolving infarct are dynamic and unstable, and they pose an early threat to the survival of both myocardial cells and -even without extensive myocardial damage -to the patient. But they also provide an opportunity for early therapeutic intervention that can favourably influence the patient's outcome.
Early diagnosis
The diagnosis of acute myocardial infarction after several hours' observation is relatively straightforward. Accumulated information from the initial presentation, subsequent clinical course, serial electrocardiograms, and enzyme profiles in the peripheral blood usually confirm (or refute) myocardial necrosisthough localisation of the infarct may be difficult particularly in small, recurrent, or subendocardial episodes.
A greater challenge is to identify patients within the first few hours of their attack. The clinical history remains of central importance, though numerous factors influence the presentation of an infarct (table 1) . Pain is common, but not invariable; its location characteristically involves the midline, but it may be more localised in the lateral chest, arm or jaw. Onset is rapid but not sudden. Associated symptoms of autonomic overactivity are common irrespective of infarct location.
Physical findings are subtle, but in context may point to a cardiac rather than non-cardiac cause for the presenting symptoms. In first infarcts, they may indicate the location of the affected myocardial wall: a palpable left parasternal heave ("anterior dyskinesia") accompanies many anterior infarcts (resulting from the occlusion of the left anterior descending coronary artery); a relative bradycardia with raised venous pressure points to an inferior infarct (from right coronary occlusion) with the common association of right ventricular dysfunction.
The electrocardiogram
The 12-lead electrocardiogram retains its pivotal role in the diagnosis of acute myocardial infarction but its contribution needs careful understanding. The "classic" appearance of pathological Q waves, raised convex-upward ST segments, and T wave inversion (fig 2) was first described when recordings were only available several hours after the onset of symptoms. The recent emphasis on early care has brought to our routine experience ECGs recorded in the so called "hyperacute" phase of the attack. In the earliest phase, the T waves of the affected area become tall and broad ( fig 3A) while the beginning of the ST segment remains isoelectric. Progression to more distinct ST segment elevation ( fig 3B) is common, usually occurring within minutes. Characteristically, Q waves develop later -within hours -and are likely to reflect a full thickness (transmural) infarct. On many occasions, however, Q waves develop early. How commonly this represents stunning rather than necrosis has yet to be Secondly, ST segment elevation appears to have a good (though not perfect) specificity for infarction (about 90%) while its sensitivity is less robust (about 50%).ll Though this may seem discouraging, it is pertinent to note that patients who gain the most benefit from thrombolysis are those whose ST segments are clearly raised or who have bundle branch block (fig 4) . 12 The diagnostic value of ECG changes in acute myocardial infarction has been assessed by Rawles and his colleagues,'0 using plots based on the "receiver operator characteristic". Receiver operating characteristic (ROC) curves'3 show the performance of a diagnostic test by plotting for each occasion the test is used its sensitivity (on the vertical axis) against 1 minus its specificity (on the horizontal axis) Lives saved/i 000 Figure 4 The effects of the presenting ECG on mortality from acute myocardial infarction in patients receiving thrombolytic treatment (data taken from reference 12) The best known marker is creatine kinase and its more specific myocardial fraction CK-MB. In as many as 25% of patients, creatine kinase activity rises within one hour of the onset of major symptoms, but a positive diagnostic yield is little over 50%/o by four hours rising only to 80% at six hours.'8 The peak activity is at about [20] [21] [22] [23] [24] hours. A protein marker of more recent interest is myoglobin, though it shares with creatine kinase a lack of specificity for myocardial tissue. Myoglobin rises more quickly than creatine kinase -89% positive at four hours -but its peak at [8] [9] [10] [11] [12] hours is short lived.
The diagnostic value of myoglobin, creatine kinase, and CK-MB estimated on admission by a near patient analyser for cases of suspected myocardial infarction was investigated recently by Lee and colleagues. 9 Table 3 , which summarises the results, indicates both the low sensitivity of these markers and the powerful influence of the ECG on the diagnosis at this early stage.
New markers for myocardial damage are under study. Components of the contractile protein, particularly troponin T, I, and C, invite interest because of their very high specificity for heart muscle.20 These markers also remain in the blood for five to seven days, A detailed account of the management of acute myocardial infarction appears in several recent texts.25 27 The following is a summary of the pharmacological agents currently recommended for immediate treatment.
OXYGEN
Oxygen counters the hypoxaemia that occurs through ventilation-perfusion mismatch, even in patients with an uncomplicated attack. Its use becomes mandatory where left ventricular failure is suspected.
NITRATES
Nitrates dilate coronary arteries, particularly at the sites of thrombosis or spasm, improving myocardial blood flow. Nitrates also dilate peripheral arterioles and venous capacitance vessels, reducing myocardial workload. Though regular oral nitrate following infarction seems to produce no overall benefit,28 the early use of sublingual or buccal nitrate seems worthwhile for pain relief, provided that the blood pressure is not unduly low. The cautious use of intravenous nitrates may still be valuable in patients with continuing pain or radiographic evidence of heart failure.
ANALGESIA
Pain relief brings comfort and also reduces the adverse effects of increased autonomic tone. This lessens both myocardial workload and the proarrhythmic effect of catecholamines, particularly when associated with a bradycardia. Opioids given by slow intravenous injection remain the recommended treatment. Diamorphine 5 mg at 1 mg/min or morphine 10 mg at 2 mg/min are preferred, using half this dose in elderly people or in patients with important chronic respiratory disease. Naloxone should always be available where opioid therapy is given. Nitrous oxide or nalbuphine are alternative analgesic agents.
ANTIEMETICS
The combination of high vagal tone and the emetic effect of opioid treatment can given unwelcome and often dangerous nausea or vomiting. Combining cylizine 
Summary
The effective early diagnosis of acute myocardial infarction still rests primarily on the clinical history and the electrocardiogram. ST segment elevation is specific though sometimes short lived and less than ideally sensitive; but with bundle branch block it defines a population that benefits importantly from thrombolysis. Novel electrode configurations can further enhance diagnosis but have not become popular. Biochemical markers are rarely of help in the first four hours and cardiac scanning is impractical for routine care. Computerised diagnostic systems show promise in prototype but are not widely available. Early management involves reestablishing coronary flow by thrombolytic and antithrombotic agents and reducing myocardial oxygen requirement by analgesics and a blockers. Nitrates and magnesium have limited roles. Immediate access to defibrillation and advanced life support is mandatory. Diagnosis and management can only begin after help has been sought. Public alertness to the symptoms of myocardial infarction and a coordinated response by health care personnel are fundamental to successful care.
